Inflammation can profoundly impact motivated behavior, as is the case with inflammation-induced depression. By evaluating objectively measurable basic neurobehavioral processes involved in motivation, recent research indicates that inflammation generally reduces approach motivation and enhances avoidance motivation. Increased effort valuation largely mediates the effects of inflammation on approach motivation. Changes in reward valuation are not uniformly observed in approach motivation. However, inflammation increases the averseness of negative stimuli. Within the context of both approach and avoidance motivation, inflammation appears to enhance the contrast between concurrently presented stimuli. While changes in both approach and avoidance motivation appear to be mediated by midbrain dopaminergic neurotransmission to the ventral striatum, it is unclear if the enhanced contrast is mediated by the same system.
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Introduction
Motivation can be defined as a central state that organizes perception and behavior. In particular it arouses, directs, and maintains behavior. While many factors are capable of affecting motivation, inflammation is the one of interest for the present review [1, 2] . Inflammation-induced sickness behavior is one example of inflammation altering motivational states [3] . In response to an infection detected by innate immune cells, the host presents drastic behavioral changes that favor the development of fever and result in environmental withdrawal. However, inflammation is not necessarily associated with reduced motivation. Instead, inflammation reorganizes priorities of the sick individual. As a typical example, rats treated with endotoxin display reduced lever pressing for rewards (e.g. food, water, intracranial self-stimulation) but engage in increased lever pressing in order to get periods of rest when forced to exercise in a running wheel [4] . Further support for inflammation-induced motivational reorganization comes from a study of lactating mice treated with lipopolysaccharide (LPS) [5] . LPS-treated mother mice do not respond to their pups' solicitations. However, when their pups are dispersed in the home cage and the nest is replaced by cotton wool, they engage in elements of maternal behavior that vary according to ambient temperature (Figure 1 ). At normal ambient temperature they move around to retrieve their pups to the cotton wool but do not build a nest. In the cold, they engage in both pup retrieval and nest building. More recently this principle has been illustrated in the context of adaptive cold-seeking behavior in a rat following a high dose of LPS [6] .
While short-term alterations in motivated behavior, as in the context of sickness, are often seen as adaptive, chronic alterations in motivational states are generally considered maladaptive, as would be the case with the motivational deficits that are associated with major depressive disorder (MDD). Inflammation can induce depression [7, 8 ]. This depression is mainly apparent in the form of decreased activity, anergia or fatigue, and decreased response to rewards [9, 10 ]. These symptoms are relatively resistant to antidepressant treatment compared to the affective and cognitive dimensions of depression [11] [12] [13] .
Understanding the relationship between inflammation and motivation may shed light onto the mechanisms that mediate these effects and lead to new interventions for chronically altered motivational states. Within this brief review we will highlight the literature exploring the components of motivation affected by inflammation and then briefly consider mechanisms. We will do this by focusing on the basic neurobehavioral processes that are involved in motivation and that can be measured objectively in mice and/or humans. This approach, advocated by the NIH Research Domain Criteria (RDoC) framework, places motivational processes primarily within two domains: positive valence systems and negative valence systems [14, 15] . Positive valence systems generally govern approach motivation, or motivation 
